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Abstract—Hand gesture recognition is a crucial area in 

human–computer interaction that enables natural and 

touchless communication between users and digital 

systems. Traditional input devices such as keyboards and 

mice limit intuitive interaction. This project presents a 

real-time hand gesture recognition system using Media 

Pipe landmark detection to provide a more efficient 

interface. The system applies computer vision and 

machine learning techniques to detect and classify hand 

gestures from live webcam input. Media Pipe is used to 

extract 21 key hand landmarks representing joints and 

fingertips. By analyzing these landmarks, gestures such 

as open palm, fist, thumbs up, and finger counting are 

recognized in real time. The system processes video 

frames, detects the hand, extracts landmark coordinates, 

and identifies gestures using rule-based or learning-

based methods. The implementation is carried out using 

Python, OpenCV, and Media Pipe libraries. The system 

achieves high accuracy with minimal latency and can be 

applied in areas such as virtual control systems, gaming, 

sign language recognition, robotics, and touchless 

interfaces. 

 

Index Terms—IoT, Smart Baby Cradle, Node MCU, 

Sensors, Automation, Real-Time Monitoring, Cry 

Detection, Temperature, Humidity, Cloud, Alerts, 

Safety, Embedded Systems, Wi-Fi, Mobile App, Control, 

Health, Monitoring, System. 

 

I. INTRODUCTION 

 

The rapid growth of Internet of Things technology has 

transformed modern systems by enabling real-time 

monitoring and automation. IoT allows devices to 

communicate over the internet and share data 

efficiently. One important application of IoT is in 

infant care and monitoring systems. Babies require 

continuous attention to ensure their safety, comfort, 

and health. However, in today’s busy lifestyle, 

especially in working families, constant monitoring 

becomes difficult. Traditional baby cradles are 

manually operated and lack intelligent features such as 

automatic response, health monitoring, and remote 

alerts. This may delay response when a baby cries or 

feels uncomfortable. To solve this problem, an IoT-

based smart baby cradle system is developed. It 

integrates sensors, microcontroller, and IoT 

connectivity to monitor baby conditions in real time 

and provide automatic responses, improving safety 

and convenience. 

 

II. LITERATURE REVIEW 

 

Handing baby monitoring systems have evolved with 

advancements in IoT and embedded systems. Early 

systems used basic sensors for monitoring temperature 

and movement but lacked real-time alerts and 

automation. Later, IoT-based systems enabled remote 

monitoring using cameras and cloud platforms. Some 

systems focused only on video monitoring, while 

others provided sound detection  

without automatic response. Recent research 

introduced smart cradles that swing automatically 

when the baby cries. However, many existing systems 

lack integration of multiple sensors and real-time 

alerts. Some solutions are expensive and require 

complex setup. Modern approaches use 

microcontrollers like Node MCU and cloud services to 

improve efficiency. This review highlights the need 

for an integrated, cost-effective system with real-time 

monitoring, automatic response, and improved 

reliability. 
 

III. PROBLEM STATEMENT 

 

Infants require continuous care and monitoring to 

ensure their safety and comfort, especially during 

sleep. They may cry due to discomfort, hunger, 

temperature changes, or health issues. Traditional 

baby cradles do not provide automatic monitoring or 

real-time alerts to parents. In many cases, parents may 

not be physically present to respond immediately, 



© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002 

IJIRT 195532 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 207  

which can lead to delayed attention and possible risks. 

Existing monitoring systems either lack automation or 

do not provide complete solutions. Some systems are 

expensive and difficult to use. There is a need for a 

smart and efficient system that can detect baby crying 

automatically, monitor environmental conditions such 

as temperature and humidity, and provide instant 

alerts. The system should also respond automatically 

by soothing the baby and enabling remote monitoring 

through IoT technology. 

 

IV. SYSTEM OVERVIEW 

 

The proposed system is an IoT-based smart baby 

cradle designed to monitor and respond to baby 

conditions in real time. It uses sensors such as sound, 

temperature, and moisture sensors to collect data 

continuously. A microcontroller like Node MCU 

processes this data and makes decisions based on 

predefined conditions. When the baby cries, the 

system activates a motor to swing the cradle 

automatically. The system also sends data to a cloud 

platform using Wi-Fi connectivity. Parents can 

monitor the baby’s status through a mobile application 

and receive alerts when abnormal conditions occur. 

The system is cost-effective, efficient, and suitable for 

real-time applications. 

 

V. DATA SET DESCRIPTION 

 

The system does not rely on traditional datasets but 

uses real-time sensor data for operation. Data is 

collected continuously from sound sensors, 

temperature sensors, and moisture sensors. The sound 

sensor captures audio signals to detect baby crying, 

while temperature and humidity sensors monitor 

environmental conditions. Moisture sensors detect 

wetness in the cradle. This real-time data is processed 

by the microcontroller to make decisions. The system 

works based on threshold values rather than pre-

trained datasets. This approach allows faster response 

and real-time monitoring without the need for large 

datasets or training processes. 

 

VI. METHODOLOGY 

 

The system follows a structured approach for 

monitoring and automation. First, sensors 

continuously collect real-time data from the baby’s 

environment. The sound sensor detects crying, while 

temperature and moisture sensors monitor conditions. 

The microcontroller processes the sensor data and 

compares it with predefined threshold values. If any 

abnormal condition is detected, appropriate actions are 

taken. For example, when crying is detected, the motor 

is activated to swing the cradle. The system also sends 

data to a cloud platform through Wi-Fi. A mobile 

application displays the data and sends alerts to 

parents. This methodology ensures real-time response 

and efficient monitoring. 

 

VII. MODEL IMPLEMENTATION 

 

The system is implemented using a microcontroller 

such as Node MCU with built-in Wi-Fi capability. 

Sensors are connected to the input pins, and the motor 

driver is connected to output pins. Embedded C/C++ 

programming is used to define system logic. 

Threshold-based decision making is applied to detect 

conditions like crying and temperature changes. When 

conditions exceed limits, the system triggers actions 

such as motor activation or alert generation. Data is 

transmitted to a cloud platform and accessed through 

a mobile application for monitoring and control. 

 

VIII. RESULT & ANALYSIS 

 

The system was tested under various conditions to 

evaluate its performance. The sound sensor accurately 

detected crying and triggered the motor within a short 

time. Temperature monitoring provided reliable 

readings with minimal error. Alerts were successfully 

sent to the mobile application with very low delay. The 

system demonstrated stable Wi-Fi connectivity and 

real-time data transmission. Overall, the system 

performed efficiently with high accuracy and 

reliability. The results show that the smart baby cradle 

can effectively monitor and respond to baby 

conditions, improving safety and reducing manual 

effort. 
 

IX. SYSTEM INTERFACE/ IMPLEMENTAION 

 

The system interface consists of hardware 

components, cloud platform, and mobile application. 

Sensors act as input devices, sending data to the 

microcontroller. The microcontroller processes the 

data and communicates with the cloud using Wi-Fi. 
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The cloud platform stores and manages the data. The 

mobile application serves as the user interface, 

displaying real-time information such as crying status 

and temperature. It also sends alerts to parents when 

abnormal conditions occur. This interface allows easy 

interaction between the user and the system, enabling 

remote monitoring and control. 

 

X. APPLICATIONS AND ADVANTAGES 

 

The smart baby cradle system has applications in 

homes, hospitals, and daycare centers. It helps parents 

monitor babies remotely and reduces manual effort. 

The system provides real-time alerts, improving 

response time and safety. It ensures continuous 

monitoring of baby conditions and enhances comfort. 

The use of IoT technology allows remote access and 

control. The system is cost-effective, easy to use, and 

energy efficient. It reduces stress for parents and 

improves overall infant care. These advantages make 

it suitable for modern smart home environments. 

 

XI. FUTURE WORK 

 

The system can be enhanced by incorporating 

advanced technologies to improve performance and 

functionality. Artificial intelligence can be used to 

analyze baby crying patterns and identify specific 

needs such as hunger, discomfort, or pain. A camera 

module can be added for live video monitoring, 

allowing parents to observe the baby remotely. Heart 

rate monitoring can be integrated for better health 

tracking. An automatic lullaby system can help calm 

the baby. Future improvements may also include 

mobile app upgrades and integration with smart home 

systems for better automation and convenience. 

 


